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(54) Title: SPARE AND CALIBRATION SECTOR MANAGEMENT FOR OPTICAL WORM MEDIA 

(57) Abstract 

The present invention provides effi- 
cient management of calibration and spare 
sectors on a banded optical write-once, read- 
many (WORM) disk. A portion of each 
band on the disk includes a user data area 
and a reserved area. Sectors in the reserved 
area are usable either as spare sectors, re- 
placing defective sectors in the user area, 
or as calibration sectors, for use when the ^ 
laser write-power level is calibrated. Sec- 
tors preferably are used for sparing from one 
end of the reserved area while sectors are 
used for calibration from the opposite end. 
A common overflow reserved area can also 
be provided for use if all of the sectors in 
one or more primary reserved areas associ- 
ated with any of the bands have been ex- 
hausted. 
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(WORM ?tfi±6b«iE^E^ffl^I5Catff 
So i*:)fcM^fcEtoE&&«— ffl^JfeSEfn- 

/fl/^E+ftScWiaE), ^E*fflf^«jEiaE (fll^tf 

-^*JSI7F«r, fl5fflTSI^JUEa»AL«©E^ 

®E, m<Eft«^^m*-SEW^«3-4-*#^* 
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(BJ)3£ 1456^- 
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1.— #*UEJt»t3lt*.3|^^3Sr*, fctetflTjNfc 
>H£^E, T£#&Ekte&i,$iE^^/iDfjE> ^§r^ifcEi£,Mr— ^ 
#pfc#^#^W2fc^:E; 

E; 

^-t^Et-^ifc^^^it^; 

^^iaffi^.AE^^— ^^jE^E; 

#^4MOM£^^^ jLjj E t; 
>^^^iMjEt^ife^4M£iE£l^; ^ 

vkfc*L%sm&.m r m e 

E; 



I 



^ e ^ ^t-i— >nt& 

^MM^fifcJt a ^ 44*^ fit 

E fit « E - ^« * ffl E tft # J§£ 4R 

^r^it^ at. & e — &m sttem e ^ # m. fcfe ^ ^ it 

JjE; 

4H£ie^»Ji&#<^ % — m r M E JL^ % — £t4& ; 

&ftt&j&f.&mL*jk* m E t^rfit % E J*3 — * Jfl ^ i Jj 

E; 



8.— 7kJt$L, 

A ft J.4^faj 4f->H^ Mt&jLSL ^*£«*fc#AMf £ ^iC#itil, 
^^/T^W&AE rttt £ -l^^iMUfc E; 

^Nft^E, #>MjE^^tf#^,&EiM£iMjE. 

ft , m. & E t # tff ^ E # T ^ 

m.m & e t ^ f-^i^ e ^l>& ^a^.^ 7/ 1^^^ ^ , — ^ 

12. *L#»J** 8 <ft^ — <fcitA, ^ttE^^E^-*#^-^I 
^E^&^iMfa* AE^/rii^WE^iit; 



16.— #^W0RMit.AJi^^^^^M., *JtA^T^>h*:lfrAE, # 
E, «*^^f-->h*jft*i^, — ^ft^*«JtA^*M*J^ife. — >N£a 

^E#3L^.; 

-t&&&M&]ft&f£% E ^ —miLm E fete: -f-tf-ifc 
18. £uf'J^L 16 *NM^*t*te3fcfc2fc, ^ i^&^tl^-ifc^ E 



&&^m*TZ7Lm^^^8kjL ( MO ) it^-h..*^^^fe^?S^^^^ 

( PC ) ^B°q^IX^^^^^E^|aJ^^#^^^^^ 0 f£rfo, Pp 

mo itA ( ii*#>^r*^^ ) jcj&t&jLt*, m ■t&sz- 

— ^^^l ( WORM ) %dt±s&4T%LSLtif, $L*ifc-g;m&1fcm j f~tiUE-* ! JJ$tE.. 



I 



£ ■ft'&JLtii 130 ram 325 MB #j WORM ^h^Btb, ^:i£#,#<# 130 

mm #t&^7 1. 3 GB # WORM ^£££&£-^l;tf;&jE.£E, ^ttfaHH^ 
/ijJ£ffij|*>HB*] ( PPM ) i&^Lfc, ^J&#^^^/^>tt:^^] ( PWM ) 

7 PH&T^^/Li-^^/aT pwm hljH 

(mark-space) PWM ^-j^itj 6^^^. J*t*f\ PWM -feUfl* 
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^fJ-tiM^., ^XWtfj n tfjjk^fe WORM JtJfcX$k&— >H£.£^E 

>ML»>E <K> £ — B tfj&TgLfe— WORM -^<H^4Mt.i£3£, ^^L#^Jt 
EJ^gei^^Ji E3H£jMj E. 

M E fS^E. WORM ±.i&%M.&. 

^WE. ^Et^^E^-ft^^E (^fEtWlE) 
4-^>^E^^iE^E^^'J^WE^#^I^^E^ 4M£ 

E W E t^^Jbt^-^ 

^-^^t, $k&— ii.^^ife^WE, ^^^r«E^^:6t->h 
^^>h^^EF*3^^r^E^^^, 3fc4&/?milJ3>i^^E. 

WORM it^_t^^^E^P^^— >h DMP (£cl^«g4+) E, 
^EBt, iZ.|U& DMP E. i^tAEffifMEt^l^- JjEfrh # 
^EtfJ&id:^^] MDP 6^^— f^flEfMf^E^m 
Jbt^^iJ^^t; ^#^E6^^Ut^^^^>J^^-^t. 
Etfrfl^E t^>^E^#i«:^E8t, m%t£'ttM&tf)*&&^^M DMP #j 
^— ^t> #^^E6^^M:^^5'J^^t; ^#^31^/3 J} E 6$$: 



i&$Lm&8L&&tfjmr££&&, tTMbfrtH*. mmm^M^ 

*Li&t$TtL^-£^JtJfc ) . 7 yfr&feJL, S 1 ;£*&-73Mfr& 2 

10 -£^£#4* 14 JL, y*tfi£.&#j£:ffl& 18 #r-fcN?j 

i£Wf->WJ§K3frlS- 2 t^Ait^ ^9^-7-^ 10 , it^^*€j£ 20 

20 22 , 4*?^ 22 /fj -^-ty^itjS: 10 Juft^ -r^h 

^ifJitf/^^Ufc. ^^T^24^#J^e^20 6t^i%#^r. 

^ijfcfcH 28 ( 26 4l7fr) #^Jit^t-f-*l:J£^^ 30 , 

ik^fr&teZA-fc*>jL*L^ft 32 , 32 5]&JUfL 26 i£i±^4t 22 

ifcj&10 ^^^. «Utfe*JS 34 ^*jatifcS 28 ; i^it^^g- 36 i£*f 
l^i^-f-it, ^^L^-f-it%^- 38 *J«^8^iJR.^#** 40 #tfr>M£ 
#]^^fl 36. 

^ii^-^/^ifc^cr 42 , m*hB 2 i?iMjtfJL4M4 jL#U££- 44 ^ 

i±«r^/«T A^cr 42 46 &&&&&& 10 -h-£.^tf£U)&. 



*#tf**ffcat*rtf«. *t, ££*t^E 48 (LteJH%B so ^^&a%% 

50 JLi£. 

a 2 ^ WORM it^L 10 6^j^^@, 10 e^MM^JLWifc.*? Tteitf&. 

( ID ) 102 ^Hte^^^N^ ( OD ) 104:TJfttf E4£#4£#JE, 
^^JE&^^ais^^^P^ ( PEP ) 106 . #;fM&iMp^ ( SFP ) 108 ^ 
rfE ( MFC ) 110. SFP^MFG^-^- ( ) ^-fOD104. >tAlO 

*^—^#-^^,iti£ (track), ^*£fefci£>£. ID 102 3* OD 1 04 ZMtf-feS 
-r^a^-i^r>H) #*3t']^|^iiiiAE 112 - 117 i&lSL&te—^ 
&E), ^■t-^^j&EJIr^'^^-f-it^itil, ^M^£X^;£-£>MjE. 
^«9$--f-114^^AE 113;fc:&E 115 4Lf5)#£>hj&E. £./5fr4MM$ 4X WORM 
itit 10 34 >MtE, ( :&E 0 ) ( 33 ) i£4t 

S 3^F^7jHttE 113 6^>ttsS, j&E 113*^T^^E, ® tto& 
^T^vM^IjEC^M^^E 130- JjE 136, JjE 140^^-^138 ). 
— 140 ) &te:&#E 144 %>mr$£$£ 142 , ^-t^^ 
$m&^&f$'fm%#r ( DMP ) 146 . &E 113 t /3 ^ 
#E 160;Mfc&E 170. ^-^itj&lO Bt^^^E^^E^tS, #JL 
^E^t^^^^iE^J^JtEi^^rJt^. <^L, **T^#ri£, 

E^,T;iE^b, y^^^LT-g-^E 17 0 6$feteAM«L. ^— ^r^, ft 

E 160 t r T , >©E ( >b^»^E 140 ) ^ DMP 146 ^^3 >h^, #>f- 
#3J£3+*A4L%*t!ftJhftiZM. ^— ^fcfejftK 140 
f^JkiiL. l^eL^f^E 170 ^^d&i&Jat, *M7fl^E 170 atrigLBJ-Ja 
4f, t^l-^^iSjft^E 170 t^#^E. ^.H-^f&J^JjE 140 

#&E 170 t^^E ( tb^^E 130 ) DMP E, DMP tfjfi^MNfc 



£t^*M>?|h)> E 140 Jt&^L4£teQf, DMP 146 _t*&3fc 3 >h^. 

5£^5£iMiE 140 ^"sr^i, H»J^rim^-^^L— >NMJjjE, 
&E170t#^El32 («T#^^1E). ^L^26ii.i±43^^E 

JsjE 132 6ti4aiie.^«]^^E 132 # DMP 6^ — ^t, #*UMW#:f£ 
140^>fcai^^'J^— ^t. ^r^Ut^^^^'J^-^^t. 

jLfct^^r^Bt, 3£^^2 t6^*b^££ 48 &$UL3l 26 #J-#JiMJ,§9 E, 
tfS:M£&E 170 #JjE 130 ( vttT^-feiMjE) . fct^ 26 i&i±£M§r£fc 

^E no ^4^T— ^■^r^s^l^E^^^^E. ##>e.^^e.^'J dmp 

j^ie.^itUt^^&J^^'] dmp tf^jL^t- iW^z&Pfr 

DMP E6^^ ^JL^o^-S-^-im^-^M^iM^. :MU£#i&;££§;t# 

JaE" . i2L#, ^4-^-it^]i^-r>^^^— >h^i^E, #tT&*Jj^&ltZ^l£. 

DMP E. -T^S^-^^l, -^-Hr^^^^b, ^^^tfct^^^ 
il^fct^^^#^^r^-, i&-t#40mWE 170 t^^^^)^> # 



t&Js\ f^-iEf^$'J^@E 170 #j-&-)BJjE, #^*f^^it^it^ 
^4M&##»J^E-fc:M'J/8,rE 160 . jifc^K ^m^T^J^^E^^, 

^.it4^-r^#^^^/^^— ^ 2T^i2.(raark). — ^- 6T (space). 

— >h 4T 6T x^^^fji^^^^ie.^^^ 

sfc^T >*#/?] 2 &Q&tf%&&&^^tf&jt&^ifc!k&i±^ 
m*i&, fti%mZ^%t^<i>lM.&fr^-&*tJ£., ^^a^^^tit^ 26 

^F^^^^E 170 t^-i^E^^^E. — ^^^iM^/fl^t** 

>^ E ^^iL^ E , ^./Jj ^Et^Eiffl 
^>^Ei£^>ft^^|x„ A^^ia^T^^-^^fe^E^^t^E^^-^ 

'j&^jti&riML ii3U€.#T^^h^rsj„ ^fT^-fe^^li 170 

gjjtb, ^t^-Jfl^E^j£-^E-^f83^^E^gc^L^^r^ii^r. £.;MCHflt> 
4B t^J^-*^^. ^^E^^jE.^E.^^^^^|x 170 ^^^^f-d^ 
ifJk, rfa*^##&E 170 t#^lE^:^ge^-^>fl^E, 4f 
^jE-^E. d?-T--^^-i^E^^^^i£|^^., ^^L^^E 170 



a& 174 jf-4&jtofoft&titm4k-m&&. 

mtf}te*fmfr$tn* x^^e no t&^J^ii^EBt, *£r& 
no t^T^^ri^J. 

^E^^.^E^E^.. >&:&E 117 #^^^E, i^AE 117 ii. 
/fl 118 ( ® 4A ) . ^Tfe^^r^^^^^^E 117 JLH, 

#JL-k*^#jfo& 10 _L^^4^E^^ii.^^.tb^WE, /^^M&j&E 
117 Aii^atAff-^E 118 fi^^^X. igJfJak&^&E 118 fr^iUiJ^jS] 
fl^E 170 tfji&mzr&fyn, i2-&MW&-&$£% \* 118 T^&^^^oL 
— ^E^f^^^E^^i^E. ^fi-#^!i 170 ^T^fe^iSj 
igJfli&ifc^WE 118 6$*k,ibtWg4h -^^^#^^^-2^^: &M*h%2 
j&J&iMfc&E 170 CaS, i^lK^E- 2 ^^jt^WE 170 »NM»J4Mi^E. 
^^^^.^T-^^^J^^^^EBt, 3E^H- 2 ^£:ftiiJfm&#WE 
118. &6]i£i3L m*h%r2$L*$*%L2y. ^#tAE^E6^, IR^S- 
2 t-MT-^fffi^WE ( ID 102 ¥jT— ^^E^^^E) /fl^ 

^^ftii/SSftsfefltWE. 118 ^J^ffi ( #i^|L^afcit^^SL«r 

4ft 9. ^WtEt^^EM ( J^-f-^^itJ:^-^., ^^E 

t^^E^^E^^lsJ^^lS] ) , ^/f^T^Et^^^gc^^E 

&fa^4Uk.&fei£4&.)gfr>ft<fe. njfc, 48 if##^E^^ 

r^t-^E 160 Hf^^ 170 ^jfed^i^JWi>fp^^Ak»JUi, #,SUg./imsfe#:& 
E 118 ^^^^^^^^JfeiL, ##>*Jt'fr&-£.^£jfcJfc 10 ±.¥jjt$Lm% 
Jk ( DST ) ^Ef DST t^^#^^Sa^#^L£^44^^i£ 
#^i&Jtih#^^it^: 10 _L^^7J£iti£^^JS^Ei^jyL. 
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